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BRAKE PRESSURE CONTROL DEVICE FOR
AUTOMOTIVE VEHICLES

INTRODUCTION

The invention is related to a brake pressure propor-
tioning control device of a type responsive to the rate of
vehicle deceleration.

BACKGROUND OF THE INVENTION

A brake pressure controller of this kind is known
from the European patent description 175 089 B1. For
the followmg reasons, a satisfactory control accuracy
cannot be achieved with the prior-art brake pressure
controller.

The inlet chamber of the state-of-the-art brake pres-
sure controller is directly connected to the master brake
cylinder by a duct so that the hydraulic fluid flows into
the inlet chamber without any restriction. As a.result,
‘the point at which the proportionally reduced pressure
is applied to the rear wheel brakes becomes strongly

dependent on the rate of pressure build-up. In this way,

in the event of a pressure surge due to a very rapid

10
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brake actuation, the proportioned pressure may exceed

the desired value as a consequence of the inertia of the
regulating piston.

A further disadvantage is that the state-of—the-art
brake pressure controller is highly sophisticated and
does not offer any reasonable possibility of component
prc-assembly Beyond this, the prior-art brake power
controller is not adjustable so that any working toler-
ance influences the control accuracy.

This has a particular effect on driving safety when the
brake power controller is employed as a twin controller
in a brake with a diagonal subdivision of the brake cir-
cuits, since in that case the tolerances lead to application

of different brake pressures in each of the rear wheel
brakes.

SUMMARY OF THE INVENTION

It 1s, therefore, the object of the invention to avoid .

23

30

35

the disadvantages of the state of the art and to create a

deceleration responswe brake pressure proportioning

control device which is distinguished by an Optlmum
control accuracy and simplified mounting.

- In a brake pressure control device of this type, this

- object is achieved by pmvidmg a flow restriction at the

inlet to an inlet chamber in the control device. In this

way, a distinct improvement of the control quality is

attained with the simplest means.
~ In order to avoid an effect caused by very elevated
rates of pressure build-up in which the proportioned
~ pressure to the rear wheel brakes is too low due to the
exponential rise of the pressure differential at the flow
restriction, it is envisaged in one embodiment of the
mvention that the cross section of the flow restriction
increases as the pressure bulld-up rate rises. In a pre-
- ferred embodiment of the invention, two different inlet
flow restrictions are arranged parallel to each other,
‘one low resistance flow restriction being closed below a
pressure build-up rate threshold.

In order to ensure a rapid pressure decrease, it will be
of advantage when the flow restriction is arranged par-
" allel to a non-return valve which shuts off the flow
direction from the hydraulic fluid source toward the

45
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inlet chamber. Manufacturing and mounting considera-

“bly simplified by the control piston being constructed
plastic and of one piece construction preferably of duro-

2

plastic. As a result of this provision, stopping faces and
mounting apertures for the valve closing member and-
/or securing means may be formed without any finish-
ing operations. In order to eliminate friction due to the
use of plastic material for the piston, the control piston
is furnished with a PTFE bushing sealingly guided
within the housing.

In the interest of a compact structure of the pressure
control device, the regulating and/or control spring
radially surrounds the guide section of the regulating
and/or control piston so that the location of the applica-

tion of the spring forces is a substantial radial distance
from the corresponding longitudinal axis of the piston.

In order to prevent any wedging of the pistons in the
associated housing bore due to tilting moments, the
pistons are furnished with an additional guide. In one
preferred embodiment of the invention it is, therefore,
envisaged that the control piston and the regulating
piston slidably engage each other in the axial direction.

In order to be able to balance tolerances which are
due to manufacture and to mounting, it will be of advan-
tage when the spring force acting on the rcgulatmg
piston is adjustable. For this purpose, it is envisaged in
one embodiment of the invention that the regulating
piston is axially adjustably connected to an intermediate
element which is subject to the force of the regulating
spring. Appropriately, a capability is provided for en-
gaging the regulating piston with an adjusting tool.
Since the adjustment is made in the ready mounted
condition, it will be of advantage when the regulating
piston extends coaxially with the outlet, as in that case
the adjusting tool may be introduced through the outlet
and no additional housing bore is necessary which
would be required to be blocked after the adjustment
operation.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantageous features and the mode of func-
tioning of the invention will be revealed by the follow-
ing description of embodiments which is made with
reference to the accompanying drawings, in which:

F1G. 1 is a longitudinal sectional view of an inventive
brake pressure proportioning control device;

FIG. 2 is an enlarged fragmentary view of a portion
of the device shown in FIG. 1 showing the details of the
restricting point in the inlet;

- FIG. 3 is a fragmentary partially sectional view of a
two-stage embodiment of an inlet restrictor with non-
return valve;

FIG. 4 is an enlarged sectional view of an alternative

: design of the restricting openings of the two stage inlet

restrictor accordmg to FIG. 3;

FIG. §, is a longitudinal sectional fragmcntary view
of another embodiment of a device according to the
invention;

FIG. 6 is an elevational view of a control piston in-
corporated in the embodiment of FIG. §;

FIG. 7 is a cross sectional fragmentary view of a third
embodiment of a device according to the invention;

FIG. 8 is a transverse cross sectional view taken
through the brake pressure control device shown in
FIG. 7,

FIG.9is a fragmcntary longltudmal cross section of
an embodiment of the invention in which the regulating
spring 1s adjustable;

FIG. 10 1s a partially sectional illustration of an ad-
justing apparatus; and
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FIG. 11 is a fragmentary elevational view of an ad-
justing tool.

DETAILED DESCRIPTION OF THE
ALTERNATIVE EMBODIMENTS OF THE
INVENTION

In the following, identical reference symbols will be
chosen for components which are identical to one an-
other.

FIG. 1 shows a brake pressure proportioning control
device comprising a twin controller with a housing 1
within which two complete controller units are inte-
grated, each of which connected through a separate

inlet 2 to a pressure chamber of a tandem master cylin-
der through an outlet 3 to the wheel cylinder of a rear

wheel brake. The two ¢ontroller units are identical and
the whole brake pressure control device is designed

symmetrically, so that the following description applies

to both controller units of the twin controller.

- The inlet 2 is shown rotated into the plane of the
drawing, and leads into an inlet chamber 4 which is
defined by an intermediate disc 5 and a guide disc 6 and
into which both a regulating piston 7 and a control
piston 8 project. At its end projecting into the inlet
chamber 4, rcgulating piston 7 is furnished with a seal-

ing seat ineracting with a valve closmg member 9 which
is supported within the control plston 8, in abutment

against a stop rigid with the control piston 8, and pre-
stressed in the direction of the regulating piston 7 by a
valve spring 10. The stop is formed by a disc 11 which

is slidable into the control plston 8 from a radial direc-

tion and which has a securing section 12 bent about 90
degrees out of the plane of the disc and engaging a
corresponding recess on the control piston 8.

The disc 11 is pushed laterally into the control piston
8 after insertion of the valve closing member 9 and the
valve spring 10 into the control piston 8. Subsequently,
one or a plurality of adjusting discs 13 and a control
spring 14 are slid onto the control piston 8 so that the
disc 11 is secured in the radial direction of the regulat-
" ing piston 7 and at one end engages the housmg 1, the
other end engaging the adjusting discs 13 which in turn
are in abutment against a step of the control piston 8.

In the non-actuated condition, the control plston 8is
abutted against the intermediate disc 5§ which is fixed
within the housing 1 by a screw cap 15, together with
the guide disc 6. In this configuration, radial through

- ducts are provided in the front face of the control plston'

8 facing the intermediate disc 5.
The two screw caps 15 are each formed with the
outlet 3 passing over into a stepped bore within which

4
through a valve 21 to a tank 22. The valve 21 is a spring-

“loaded ball-type non-return valve which shuts off flow

in the direction from the transverse bore 20 into the tank
22, being, however, able to be opened by a valve tappet
23.

The brake pressure proportioning control device is
mcorporated in the vehicle such that its longitudinal

- axis extends in a vertical direction. The valve tappet 23

10

15

20

extends through a bearing insert 25 on which an inertial
element 24 rests in a stable equilibrium. As long as no
inertial forces which are due to longitudinal and/or
transverse accelerations act on it, the inertial element

‘24, comprising a ball, will remain in the illustrated cen-

tered position, and will keep the valve 21 opened by the
valve tappet 23.

FIG. 1 shows the brake pressure control device in its
position of rest, that is to say, when the brake is not

actuated. During a braking action, hydraulic fluid will

controlledly be conveyed through the inlet 2 and sup-
plied to the rear wheel brakes when the control valve 7,

" 9 is open. As the brake pressure increases, the control
- piston 8 will gradually be slid into the bore 19 against

23
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the force of the control spring 14. During this proce-
dure fluid will be displaced out of the bore 19, 20 into
the tank 22. The regulating piston 7 will simultaneously
slide into the inlet chamber 4 against the force of the
regulating spring 18. In this context, the prcssunzcd
surfaces on the regulating piston 7 and the control pis-
ton 8 as well as the forces exerted by the control spring
14 and the regulating spring 18 are set such that the flow

‘passage between the valve seat on the regulating piston
7 and the valve closing member 9 remains open. As a

result, the pressure in the outlet 3 equals the pressure
which is supplied to the inlet 2.

As soon as the vehicle deceleration exceeds a prede-
termined value, the inertial element 24 will move out of
its position of rest and will tilt over its support at the
bearing insert 25 so that the valve tappet 23 1s released
and the valve 21 can close. As a result, the bore 19 and
the transverse bore 20 will be shut off from the tank 22
so that the control piston 8 will not be able to slide
farther into the bore 19. When the pressure increases
further, the control piston 7 will slide so far into the
inlet chamber 4 that it can come into abutment against
the valve closing member 9, and as a result the connec-

~ tion between the inlet chamber 4 and the outlet 3 will be

30

a larger diameter portion of a stepped diameter section

of the regulating piston 7 is sealedly and axially slid-
mg]y supported. The smaller diameter section of the
regulating piston 7 is sealedly gnided in the guide disc 6
and the intermediate disc §. The regulating piston 7 is
formed with a central through bore 16 which connects
the inlet chamber 4 to the outlet.chamber 3. '
‘The regulating piston 7 is formed about the outer
circumference thereof with a step against which a

spring cup 17 is abutted which is subjected to the thrust -

- of a regulating spring 18, so urging the regulating piston
7 in the direction of the outlet 3. In this configuration,
the end of the rcgulatmg spring 18 disposed away from
the spring cup 17 engages the guide disc 6.

The end of the control piston 8 which projects from
‘the inlet chamber 4 sealedly extends into a bore 19
which is connected through a transverse bore 20 and

55

interrupted for the first time. In the event of a further
pressure rise, the pressure in the outlet 3 will be reduced
as compared to the pressure in the inlet 2 in proportion
to the pressurized surfaces which are effective on the
regulating piston 7. The rear brake pressure is, thus,
pr0porti0nally reduced when a predetermined rate of
deceleration i1s exceeded.

A restrictor 26 is arranged in the inlet 2 in order to
avoid the effects of a rapid pressure build-up in the
event of a sudden brake actuation on the degree of

_pressure proportioning. The restrictor 26 is iliustrated

enlarged in FIG. 2. The restrictior 26 is retained in the
housing by a retainer plate and is comprised of a valve
cup 27 in which a compression spring 28 is positioned,
one end engaged on the bottom of the valve cup and the

~ other end bringing pressure to bear on an orifice disc 29.

65

On the front side of the orifice disc 29 which faces away
from the compression spring 28, an annular elastic disc
30 is provided which is urged by the force of the com-
pression spring 28 against a sealing seat 31 which is
formed on the housing around the inlet bore 2. The
valve cup 27, the ornfice disc 29 and the elastic disc 30
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have a radial play relative to their mounting bore. The
~orifice disc 29 1s formed with a central restrictor bore 32
of small diameter around which a plurality of return

- bores 33 are arranged at a distance of approximately

half the radius of the orifice disc. While the restrictor
bore 32 extends coaxially with the central passage of the

annular disc 30, the return bores 33 are covered by the
disc 30.

When pressure is being built up in the inlet 2, then the
‘hydraulic fluid will be conveyed through the bore 32 to
the inlet chamber 4, and as a result, a pressure surge will
‘be reduced, so that the latter will not have any negative
effect on the movement of the control piston 8 and,
consequently, on the proportloned pressure. The diame-
ter of the restrictor bore 32 is dimensioned on the basis

. of a mean actuatmg rate of the brake system.

An arrangement is provided to prevent the effect of
extremely elevated actuating rates on the proportion of
‘pressure reduction of the inertia of the control piston 8,
resulting in insufficient rear wheel braking. The restric-
tor 26 has the capability that in the event of extremely
elevated actuating rates, the orifice disc 29 and the disc
30 slide against the force of the compression spring 28,
~ and as a result the disc 30 will be lifted off from the
sealing seat 31, and hydraulic fluid flows radially
around the disc 30 and the orifice disc 29 and, thus,
reaches the inlet chamber 4 almost without any restric-
- tive effect.

‘The return bores 33 are provided in order to a_c'lueve
as rapid as possible a pressure reduction. The diameter
of the sealing seat 31 is, therefore, dimensioned such
that a bending-through of the internal radius of the disc
30 1s allowed 1n the course of the pressure reduction, as
‘a result whereof the return bores 33 will be opened at
least in part. Owing to the described design of the re-
strictor 26 the sound functioning cf the brake system is
safeguarded even if the restrictor bore 32 should be-

10

15

20
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35

come clogged, since in that case the pressure build-up in

‘the inlet chamber 4 can take place through the return
bores 33 by a radial flow around the restrictor.

FIG. 3 shows a two-stage restrictor which, also is
responsive to the actuating velocity. Two exactly de-
fined restriction stages are created by this design.
Owing to that two-stage restriction, the influence of the
pressure build-up velocity, of the inertia of the brake
system and of the lag times between the brake pressure
build-up and the deceleration build-up velocity, of the
inertial of the brake system and of the idle times be-
tween the brake pressure build-up and the deceleration
build-up may be compensated which may lead to an
unfavorable level of the changeover point.

In the event of low actuating rates a flow restriction
- positioned in the connection going from the master
cylinder to the rear axle will effect a sat1sfactory adapta-
tion of the lag in the pressure build-up in the rear axle
and of the lag in the deceleration of the vehicle, but in

- brake system is considerably longer than the lag of the
vehicle deceleration because of the exponentially in-
creasing restriction effect and of the inertia of the regu-
lating and control pistons. During high speeds this will
lead to a distinct reduction of the proportioned pres-
sure. The restriction device according to FIG. 3 offers
an excellent solution o the problems described just now.

The restrictor insert according to FIG. 3 is comprised
of a restrictor housing 34 which is sealedly positioned
within the housmg 1 of the pressure control device
between the inlet 2 and the inlet chamber 4. A first flow

45

50

6

restriction opening 3§ and a second flow restriction
opening 36 are located within restrictor housing 34, the
second flow restriction opening 36 being closed, on the
side facing the inlet chamber 4, by a valve body 38
which is biased by a compression spring 37. The second
flow restriction opening 36 has a larger restrictor cross
section than the first flow restriction opening 35. Both
flow restricting openings 35, 36 are connected to each
other within the restrictor housing 34. The flow re-
stricting opening 35 is drawn rotated into the drawing
plane.

The restrictor housing 34 is furnished with a third
longitudinal bore 39 in which a non-return valve 40 is
positioned, which shuts off the flow direction from the
inlet 2 toward the inlet chamber 4. The non-return
valve 40 is provided with a sealing seat formed on the
restrictor housing 34 onto which a ball 41 rests. Since

the restrictor device is positioned exactly vertically in

the vehicle, a spring acting on the ball 41 may be fore-
gone. A pin 42 arranged in a transverse bore within the
restrictor housing 34 serves as a securing means for the
ball 41 against being lost and with its section projecting
into the bore of the valve body 38 as a support for the
compression spring 37.

In the event of a pressure built-up in the inlet 2, hy-
draulic fluid will flow through the first flow restriction

‘opening 35 into the inlet chamber 4. Since the pressure

differential on the first flow restriction opening 35 in-
creases exponentially as the actuating velocity in-
creases, the difference between the pressure in the inlet
2 and the one in the inlet chamber 4 will become that
high as soon as a defined actuating rate is reached, such
that the valve body 38 is slid against the force of the
compression spring 37 and opens the second flow re-
striction opening 36. From that moment on, the reduc-

‘tion of the pressure build-up within the inlet chamber 4

will be clearly lower as compared to the pressure build-
up in the inlet 2. A rapid pressure decrease is achieved
by an unrestricted discharge of hydraulic fluid out of
the inlet chamber 4 through the non-return valve 40.

- FIG. 4 shows a still more compact set-up of a two-
stage restrictor, the second flow restriction opening 36
being infegrated within the restrictor housing 34, while
the first flow restriction opening 35 is located within the
valve body 38, taking the form of a central through
bore.

FIG. § shows a compact and especially short embodi-
ment of the inventive brake pressure control device.
This embodiment is characterized above all by the con-

‘trol spring 14 being nested within the regulating spring

18, as a result whereof the overall length may be re-

~ duced to a considerable extent.

55

~ the event of very elevated actuating rates, the lag of the

65

While the control spring 14 engages dlrectly on the
control piston 8, the force of the regulating spring 18 is

transmitted through a plate 43 to the regulating piston 7,
- which plate 43 has a distinctly larger diameter than the

control piston 8. Since the force is transmitted by the
regulating spring 18 to the control piston 7 relatively far
outside in radial direction, it is imaginable that—due to
working tolerances—tilting moments originate about a
transverse axis of the regulating piston 7 which may
lead to a wedging of the regulating piston 7. For this
reason, a plurality of axially extending collar-shaped
guide sections 44 are formed on the plate 43, which
guide sections are each engaged by one of a plurality of
guide pins 45. The guide pins 45 are received in a ring
which 1s fixed to the control piston 8.
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- The control piston 8 is made of duroplastic material
and is furnished at its section projecting into the bore 19
with a PTFE bushing 46, and as a result, the friction in
the sealing section is minimized.

It 1s another feature of this embodiment the mounting
of the valve closing member 9 and of the valve spring 10

- takes place through a mounting window 47 which is
formed in the control piston 8 and which can clearly be
seen in FIG. 6. While the valve spring 10 is being kept

compressed, the valve closing member 9 and the valve
spring 10 are pushed into the control piston 8 through
the mountmg window 47. Now, due to the action of the
valve spring 10, the supporting arms 49 of the valve

closing member 9 which extend in radially outward

direction and are distributed about the circumference,
' come to be abutted against a step 48 in the bore within
the control piston 8. The valve closing member 9 is
designed symmetncally in respect of its transverse
plane, so that any unpmpcr mounting is prevented. In
~order to avoid an improper mountmg of the valve
spring 10, the mounting window 47 is designed in its
upperrange with a smaller width than in its lower range
through which the valve closing member 9 is gulded
during mounting.

FIG. 7 shows another embodiment of the invention
having certain constructional differences with the em-
- bodiment of FIG. 1 described below. In essence, the
housing is comprised of the solid basic body 50 and of a
_housmg part 51 which has a substantially tubular shape
and is preferably a deep-drawn part. The housing part
51 is caulked or swedged both to the basic body 50 and
to the guide disc 6 and is formed with a ring-shaped
circumferential, outwardly directed bead 52 engaged by
one end of the regulatlng spring 18. For up to approm-

 mately one half of its length, the regulating spring 18 is

disposed radially around the control piston 8 and the
nesting control spring 14. The regulating spring 18
brings pressure to bear on the regulating piston 7
through the spring retainer plate 53, which has a sub-
stantially disc-shaped conﬁguration and which in the
'range of its central diameter is furnished with a plurahty
of recesses 54 through which axially directed projec-
tions 55 of the guide disc 6 extend with a slight play.
With their end directed away from the guide disc 6, the
pro_]ectlons 55 are caulked to a connecting part 56 made
- as a stamping which serves, on one hand, as a connec-
tion for the outlet and, on the other hand, as a guide for
that section of the regulating piston 7 which has a larger
diameter. The pI‘O_]ECthHS 55 serve simultaneously as an
anti-tilt means for the spring retainer plate 53. The regu-
lating spring 18 and the spring retainer plate 53 are
surrounded by a protective cap 57 which is snapped
‘over the bead $52. |

A cross section along the line A—A in FIG. 7 is
shown in FIG. 8. |

FIG. 9 shows an embodiment of the invention wh1ch‘

differs from the design according to FIG. 1 in that one
each threaded section 58 is formed on the regulating
piston 7, by which the regulating pistons are adjustably
screwed, by means of an adjustment thread, to the asso-
ciated spring cups 17. At the end of the through bore 16
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dure sinceit is secured friction-tightly against rotation
by the regulating spring 18.

By the adjustment of the spring force of the regulat-
ing spring, the switch point of the regulating piston 7
which switches depending on the pressure may be ex-
actly adjusted, on one hand, and, on the other hand, it

allows adjusting of both regulating pistons to exactly
the same switch pomt
In a design version as per FIG. 9, a tool, for example,

like that illustrated in FIG. 11 will enable, when the
brake pressure control device is unpressurized, to adjust
the force of the regulatmg spring 18 acting on the regu-
lating piston 7. The tool is provided with a male spline
matchmg the internal spline §9 and with a stop 60 which

is brought into abutment agamst the front face of the

regulating piston 7. The tool is then pressed against the

~ regulating piston 7, and while the force produced is
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bcing measured, the spring force of the regulating
spring 18 is adjusted.

A second adjusting possibility conszsts in the direct
adjustment of the change-over pressure while the brake

~pressure control device is pressurized, the spring char-

acteristic of the control spring being indirectly taken
into account all along, just the same as the closing travel
of the regulating valve 9, 7.

A direct adjustment of the change-over pressure may

be carried out by an adjusting apparatus according to
FIG. 10. That adjusting apparatus is comprised of a
basic body 61 within which the shaft 62 of the tool is
axially slidably guided. The basic body 61 is furnished
with a centering attachment 63 or with a thread 64 with
which it is adapted to be inserted into the outlet 3. A
sealing ring 65 is provided for sealing between the ad-
justing apparatus and the screw cap 15.
A radial play exists between the shaft 62 and the basic
body 61 in the range of centering attachment 63, and
respectively of the screwed union 64. In this range, a
pressure connection 66 branches off from the longitudi-
nal bore. Beneath the range which is provided with a
play, the shaft 62 is sealed eff in respect of the basic
body 61.

For the adjustment of the pressure control device the
inertia element 24 is lifted off from the bearing insert 25,
so that the valve 21 will close. A pressure gauge is
connected to the pressure connection 66 of the adjust-
ing apparatus which i1s connected to the outlet 3. Subse-

" quently, pressure fluid, in particular compressed air, is
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in the regulatlng piston 7 facing the outlet 3 an internal
~ spline 59 is formed which can be engaged by a corre-

spondlng tool being introducible through the outlet 3.
The spring force of the regulating spring 18 which acts
on the regulating piston may be adjusted by rotating the
regulating piston 7 within the spring cup 17. The spring
cup 17 need not be retained during the adjusting proce-

65

supplied to the inlet 2 at a defined pressure. Now, by
rotating the tool, the regulating piston 7 is screwed in in
the direction of the valve closing member 9 until the
regulating piston 7 and the valve closing member 9
come to just be sealingly engaged with each other. This
condition may be detected with a pressure gauge con-
nected to the pressure connectlon 66.

What 1s claimed is:

1. A brake pressure proportioning control device for
a hydraulic brake system for an automotive vehicle, said
brake system operated by hydraulic pressure adapted to
proportionally reduce fluid pressure applied to a rear
wheel brake included in said system, said device com-

prising: a housing defining an inlet chamber, at least one

hydraulic fluid inlet and one hydraulic fluid outlet in
said housing each communicating with said inlet cham-
ber, said inlet adapted to be connected to a source of
operating fluid pressure, said outlet adapted to be con-

nected to said réar wheel brake; pressure reducing valve

means in said housing disposed between said inlet cham-
ber and said outlet causing a proportionally reduced
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fluid pressure to be established between said inlet cham-
ber and said outlet, said pressure reducing valve means

“including a regulating piston having one end protruding.

into said inlet chamber and having a sealing seat formed
~on said one end and a through bore extending through
- said sealing seat from said one end to another end of said
regulating piston, said regulating piston subjected to
fluid pressure in said inlet chamber at said one end and

10

flow restriction means which shuts off the flow in the

direction from said inlet toward said inlet chamber.

to fluid pressure of said outlet at said another end and -

configured to be urged in a direction towards said one
end by the net effect of said fluid pressure; said pressure
reducing valve means including a valve closing member
~ located opposite said sealing seat to be movable thereon
~ to close said bore; regulating spring means.urging said
regulating piston in a direction away from said valve
closing member; a control piston mounted 1n said inlet
chamber; said valve closing member being supported by
said control piston; said control piston mounted to be
displaceable towards and away from said sealing seat,
spring means urging said control piston towards said

sealing seat, said control piston configured to be moved

away from said sealing seat due to the effects of fiuid
pressure in said inlet chamber acting thereon, causing
said valve closing member to be moved away from said
seahng seat at said one end of said regulating piston with
increasing fluid pressure in said inlet chamber to pre-

vent operation of said pressure reducing valve means;
~ vehicle deceleration responsive means operative to pre-
vent said displacement of said control piston upon the
vehicle deceleration reaching a predetermined rate to

thereafter allow operation of said pressure reducing

valve means; and flow restriction means defining a re-
strictive flow path disposed between said inlet and said
inlet chamber substantially reducing the rate of build up
of fluid pressure in said inlet chamber upon develop-
" ment of a predetermined rate of increase of fluid pres-
- sure said inlet, whereby a substantial reduction in the
rate of build up of fluid pressure in said inlet chamber
occurs upon a sudden development of elevated fluid
pressure at said inlet.

2. A brake pressure proportioning control dewce as
claimed in claim 1, wherein said flow restriction means
~ includes means defining a flow path that increases in

cross sectional area as the rate of fluid pressure build-up
at said inlet increases beyond a predetermined rate to a
cross sectional area that allows unrestricted fluid flow
from said inlet to said inlet chamber.

3. A brake pressure proportlonmg control device as
claimed in claim 1, further including a non restrictive
~ flow path between said inlet and said inlet chamber
arranged parallel to said restrictive flow path between
said inlet and said inlet chamber, and means normally
closing said non restrictive flow path below a predeter-
mined pressure build-up rate.

4. A brake pressure proportioning control device as

claimed in claim 3, wherein said flow restriction means

includes a disc interposed between inlet and said inlet
.chamber and having an orifice defining said restnictive
flow path, an inlet sealing seat controlling fluid commu-
‘nication between said inlet and said inlet chamber, and

means urging said disc onto said inlet sealing seat, said

disc, upon said rate of fluid pressure buildup at said inlet

- reaching said predetermined pressure build-up rate,

moves. away from said sealing seat to establish unre-
stricted fluid flow there around.

5. A brake pressure proportioning control device as
- claimed in claim 1, further including a non-return valve
arranged parallel to said restrictive flow path of said
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6. A brake pressure proportioning control device as

claimed in claim 5, wherein said flow restriction means

and said non-return valve are integrated in one compo-
nent.

7. A brake pressure control device as claimed in claim
1, wherein said control piston is constructed of one
piece of a plastic material.

8. A brake pressure proportioning control device as
claimed in claim 1, wherein said control piston is
formed at one end with an axially extending open cavity
and wherein said valve closing member is secured
within said cavity by a locking plate disposed in an
opening extending radially into said control piston, said
locking plate held by said spring means acting on said
control piston.

9. A brake pressure proportioning control device as
claimed in claim 1, wherein said control piston includes
a section sealingly mounted within said housing and
further including a PTFE bushing mounted over said
control piston at said section.

10. A brake pressure proportioning control device as

‘claimed in claim 1, wherein said control piston is

formed with a radial mounting aperture and at said end
facing said regulating piston, said control piston is

- formed with a radially inwardly directed step.
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11. A brake pressure proportioning control device as
claimed in claim 1, wherein said valve closing member
is substantially symmetrical.

12. A brake pressure proportioning control device as
claimed in claim 1, wherein said control piston and said
regulating piston are axially slidably engaged with each
other.

13. A brake pressure proportioning control device as
claimed in claim 1, further including a spring retainer
disc which transmits the force of said regulating spring
means to said regulating piston is in engagement with
axially extending guide surfaces fixed to said housing.

- 14. A brake pressure proportioning control device as
claimed in claim 1, wherein said spring means urging
said control piston towards said sealing seat comprises a

‘control spring and wherein said regulating spring means

comprises a regulating spring, said control spring and
said regulating spring arranged at least in part nested
together.

15. A brake pressure proportioning control device as
claimed in claim 1, wherein said regulating piston is
axially ad_]ustably connected to an intermediate element
which is subject to the action of said regulating spring
means.

16. A brake pressure proportioning control device as
claimed in claim 1, wherein said regulating spring
means includes a threaded adjustable engagement with
said regulating piston, and said regulating piston is

formed with features engagable with an adjusting tool

to enable rotation to adjust the effect of said regulating
spring means.

17. A brake pressure proportioning control device as
claimed in claim 1, wherein said regulating piston ex-
tends coaxially with said outlet.

18. An automotive vehicle brake system brake pres-
sure proportioning control device adapted to propor-
tionally reduce the fluid pressure applied to a rear brake

- included in said brake system, comprising:

housing means defining a hydraulic fluid inlet
adapted to be connected to a source of fluid pres-
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sure and a hydraulic fluid outlet adapted to be
connected to said rear brake;

an inlet chamber in said housing communicating with

said inlet and said outlet;

flow restriction means interposed between said inlet

i : |

and said inlet chamber effective to substantially
reduce the rate of fluid pressure build-up in said
inlet chamber upon development of a predeter-
mined rate of increase in fluid pressure at said inlet;
control piston disposed for displacement in said
inlet chamber;

pressure regulating valve means disposed between

said inlet chamber and said outlet, said pressure
regulating valve means including a regulating pis-
ton formed with a seat, and also including a valve
closing member adapted to be able to be moved
onto said seat to restrict communication between

said inlet chamber and said outlet; said regulating

piston subjected to fluid pressure in said inlet cham-

ber and said outlet, causing said regulating piston
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to tend to be moved towards said seat towards said
valve closing member with increasing outlet pres-
sure to reduce said outlet pressure; regulating
spring means urging said regulating piston away
from said valve closing member;

said valve closing member carried by said control

piston for displacement therewith; spring means
causing said control piston to be urged towards
said seat, said control piston configured to be urged
away from said seat by fluid pressure in said inlet
chamber to carry said valve closure member away
from said seat and thereby prevent operation of
said pressure regulating valve means; and

means operative to disable dlsplacernent of said con-

trol piston away from said seat in response to a
predetermined rate of deceleration of said device to
enable operation of said pressure regulating valve
means to proportionally reduce said outlet pressure

from that in said inlet chamber.
% i x % %x
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